Shepherd, Clark & Dart ( 1 972a ) studied the structure of the cuticle in the midbody region of white females of cyst-forming nematodes of the genera Heterodera and Globodera and compared the cuticle structure of the much enlarged body of the female with that of the vermiform larva and male. They found significant differences between the female cuticle in the two groups, then sub-genera of the genus Heterodera, which contributed towards their being raised to full generic status (Mulvey & Stone, 1976) .
The anterior end of female cyst-nematodes is often called the 'neck ' but Green (1971 ' but Green ( , 1976 sub-divided it into head, neck and thorax. It is much less swollen and remains embedded in the root tissues when the enlarging female body ruptures the root cortex. There are often tanned globules scattered over the cuticle. This material is usually called 'cement' (Green, 1971) but its origin and function is obscure.
We have compared cuticle structure in the anterior region with that in the mid-body of females of both genera, studied the formation of the 'cement' and speculated on its origin.
MATERIALS AND METHODS
Light microscopy. White females of H. schachtii Schm. and G. rostochiensis (Woll.) were fixed overnight in cold 10 /o acrolein, dehydrated, and embedded in glycol methacrylate (Feder & O'Brien, 1968) . Sections 1-2.5¡.tm thick were cut with glass knives, mounted on slides, stained with toluidine blue (Pearse, 1968) and photographed with Nomarski illumination. The heads of females of four species, H. avenae, H. maiii, G. pallida and G. ro.rtochien.ri.r, were observed in situ in roots of host plants (Manod oats, Dactylis glomerata L. and Arran Banner potato respectively) after fixing and embedding as for TEM. The specimens were then orientated and the blocks trimmed and faced so that the nematode head was exposed within the root tissue. They were photographed, with overhead illumination, after placing a drop of glycerin and a coverslip over the block face. Transmission electron microscopy (TEM ) . White adult females of H. goettingiana Liebs. and G. ro.rtochien.ri.r were removed from the roots of host plants grown either in soil or in water culture. They were fixed for 1 to 3 h in 6glo glutaraldehyde in cacodylate buffer at pH 7.2, then punctured with a fine needle and left in the cold fixative for at least 2 h more, or overnight. Some of the G. ro.rtochien.ri.r were cut in half 1 h after being punctured. Half or punctured whole females were embedded in 1% agar (after Wright & Jones, 1 965 ) and the blocks containing the specimens were returned to fixative for a further period, making a total of about 6 h in glutaraldehyde.
After thorough rinsing in buffer the specimens were post-fixed in osmium tetroxide for about 3 h, dehydrated in an alcohol series and embedded in low viscosity epoxy resin (Spurr, 1969) . Sections about 60 nm thick were placed on large slot grids coated with necoloidine or pyroxylin or on uncoated 300/75 mesh grids, and stained with 3% aqueous uranyl acetate at room temperature for 45 min followed by 10 min in lead citrate. Some were pretreated in 0.9,o potassium permanganate in 0.1 M phosphate buffer at pH 6.5 for 1 min (Soloff, 1973) .
Scanning electron microscopy (SEM). White females of H. trifolii Goffart were dissected from roots of Tri f olium repens L. grown in a greenhouse. Cysts of a species thought to be H. glycine.r Ichinohe came from a field of T. alexandrinum in Egypt. Specimens were killed and fixed in hot 4% formaldehyde and processed through ethanol to glycerol (Seinhorst, 1959) . After removing them from the glycerol and absorbing the excess on filter paper, the specimens were mounted on aluminium stubs with "Durofix" glue and silver dag, coated with gold 20 nm thick and examined in the SEM.
OBSERVATIONS
Cuticle structure Fig. la shows the parts of the anterior end of a female G. ro.rtochien.ri.r named as in Green (1971 Green ( , 1976 . Fig. 6a shows them in an SEM micrograph of a H. trifolii female. There is a small head cap, incorporating the lips, behind which a region of cuticle raised in annulate ridges extends to the level of the base of the stylet. In the oesophageal region the cuticular surface becomes more convoluted and the cuticle thickens until, where the body swells, it becomes as thick as it is in the mid-body. The anterior end is often at an angle to the swollen body because of the position of the sedentary female in the root, and then the cuticle is thicker on the side towards the root surface (usually the side with the more obtuse angle). 
